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Abstract: RPC makes extensive use of the pozzolanic properties of high purity silica fume and optimizes 
the chemistry of Portland cement to produce a higher strength hydrate. It represents a new class of 
Portland cement-based materials with compressive strength in the 150 MPa range. Flexural strength 
should also be in the range of 30 to 40 MPa. The material exhibits high ductility with energy absorption 
values close to those of metals only. The RPC concept is based on the principle that materials with 
minimal defects, such as fine cracks and voids, will be able to achieve higher load-bearing capacity and 
greater durability. Finally, the purpose of this research should be attributed to the improvements in RPC 
with the introduction of graded aggregates (3-8 mm) and also to doing it without coarse aggregates by 
normal reactive powder concrete (ORPC). This modification converts conventional RPC into MRPC 
(Modified Reactive Powder Concrete). Finally, the purpose of this research is to attribute improvements 
in RPC with the introduction of graded aggregates (3-8 mm) and also to dispense with coarse aggregate 
by normal reactive powder concrete (ORPC).  
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INTRODUCTION: 
High performance concrete is used for concrete 
mixes that have high workability, high strength, 
and high modulus of elasticity, high density, high 
dimensional stability, and resistance to chemical 
attack. High-performance concrete is also high-
strength concrete, but it has some other specially 
designed characteristics as mentioned [1]. 
Dramatically reducing the amount of water that is 
mixed is the main step in producing HPC. 
Adopting the / c ratio in the range of 0.25 to 0.30 
and obtaining high stagnation is only possible by 
using the super plasticizer, which is a basic 
material for HPC manufacturing. Any concrete that 
meets certain criteria proposed to overcome the 
limitations of conventional concrete can be called 
HPC. It will be a bit difficult to predict the effect of 
the results of using the mix because the change in 
the cement brand, the grades of the aggregates, the 
mix proportions and the richness of the mix often 
change the properties of the concrete. Additives 
play an important role in the production of HPC. 
Mineral additives such as fly ash and granular kiln 
slag are used in this research. In this work, the 
super plasticizer Complots SP - 430 is also used. 
The material has high ductility with typical values 
of energy absorption close to those of metals [2]. 
The main purpose of this study was to modify the 
RPC by replacing a portion of quartz sand with 
natural graded aggregates (maximum size 8 mm) 
and to study the effect of graded aggregates on the 
properties of cement mixtures in terms of required 
cement ratio. Watery, compressive and flexural 
strength. Although RPC is inexpensive compared 
to steel structures per se and is substituted in such 
cases, it can be made economical and feasible by 
modifying it by replacing quartz powder with 
graded natural aggregate. 
RELATED STUDY: 
The RPC concept is based on the principle that 
materials with minimal defects, such as small 
cracks and voids, will achieve higher load capacity 
and greater durability. RPC can, in some specific 
areas, rival steel. Improvements in RPC technology 
allow the creation of a more homogeneous cement-
based material by reducing the differences between 
the cement and the blend, resulting in a concrete 
product with properties that in the past were limited 
to metals and allowing the design of new products 
and structures using concrete [3]. All of these 
improvements lead to a significant increase in cost 
compared to conventional and even high-
performance concrete. Due to its cost, RPC will not 
replace concrete in applications where conventional 
mixes can meet performance standards 
economically. However, with some of its 
performance close to that of metals and at a 
fraction of the cost compared to steel, the RPC 
becomes truly comparable in regions where steel 
predominates. Two reactive powder concretes 
(RPC) were produced on an industrial scale at the 
University of Sherbrooke and in a nearby precast 
factory. A 2.6 m3 mix was prepared in a ready-mix 
truck while a 1.35 m3 mix was prepared in the 
central mixer of the ready-mix concrete plant. 
Samples of the ready-mix RPC were taken before 
and after adding the steel fibers, while samples 
were taken from the ready-mix in the ready-mix 
plant only at the end of the mixing process. ERTs 
were tested for compressive strength, modulus of 
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elasticity, resistance to the freeze-thaw cycle, 
resistance to scale formation to dissolve salts, and 
resistance to chloride ion penetration. Large 
samples were also molded to allow basic sampling 
[4]. The results show that a compressive strength of 
200 MPa can be achieved in both cases: after 
treatment in hot water at 90 ° C or in the low 
pressure steam rooms of the ready-mix concrete 
plant. Trapping the RPC in a steel tube greatly 
increases its compressive strength and ductility. 
The two mixtures were found to be resistant to 
freezing and thawing and provided extremely low 
mass loss under a scalar test [5]. A mixture of 
arsenic-contaminated soil and reactive powder 
concrete (RPC) was developed to study the effect 
of arsenic-contaminated soil on RPC grout and the 
effectiveness of mortar to contain the contaminant. 
Proper containment of arsenic-contaminated waste 
products is important to protect surface and 
groundwater sources. A three-phase experiment 
was designed to study the permeability 
concentrations, absorption coefficients, and 
toxicity-specific filtration procedures (TCLP) that 
result from the application of a range of arsenic 
concentrations [6]. 
METHODOLOGY AND MATERIALS: 
The quartz sand used was obtained from mineral 
quartz. Fine aggregate was used to confirm Area 
Agreement - III to IS: 383-1970. The sand was 
sieved through a set of sieves (i.e. 2.36mm, 
1.18mm, 600 µm, 300 °, 150 °, 90 °, 75 °, and pan). 
The sand contained in each sieve was packed in 
different bags and stacked separately. To properly 
obtain the sand from the third zone, the retained 
sand is mixed in each sieve in suitable proportions. 
The physical properties of quartz sand and the 
proportion in which each fraction is mixed by 
volume are shown in the table respectively. The 
fine aggregates used come from a nearby river bed. 
Fine aggregate was used to confirm Area 
Agreement - III to IS: 383-1970. The sand was 
sieved through a set of sieves (i.e. 2.36mm, 
1.18mm, 600 µm, 300 °, 150 °, 90 °, 75 °, and pan). 
The sand contained in each sieve was packed in 
different bags and stacked separately. To properly 
obtain the sand from the third zone, the retained 
sand is mixed in each sieve in suitable proportions. 
The physical properties of the fine aggregates and 
the proportion in which each fraction is mixed by 
volume are found in the table respectively. The 
coarse aggregate used is taken from a domestic 
crushing unit with a nominal size of 8 mm. Coarse 
aggregate confirming up to 8mm well graded 
according to IS-383 is used in this investigation. 
Coarse aggregates from the quarry were screened 
through all sieves (i.e., 20mm, 16mm, 12.5mm, 
10mm, and 4.75mm). The materials retained on 
each screen were bagged and stacked separately. 
To obtain a good quality 8mm aggregate, the 
coarse aggregate retained on each sieve is mixed in 
suitable proportions.  
 
Table 3.1 Proportions of different size fraction 
of coarse aggregate 
EXPERIMENTAL ANALYSIS: 
The development of concrete strength is not only a 
function of time, but also of temperature. In RPC, 
the microstructure is improved by heat treatment, 
that is, hot water treatment. Heat treatment is done 
after the concrete has stabilized, simply by heating 
it to room temperature. Heat treatment at 90 ° C 
greatly accelerates the pozzolanic reaction, while 
modifying the microstructure of the hydrate 
formed. However, these hydrates remain 
amorphous. At high temperature, the hydration 
process is accelerated and the calcium hydroxide 
(Ca (OH) 2) released in the hydration process is not 
fully used by the silica fume alone, so the crushed 
quartz is added in RPC to get the full benefit of Ca 
(OH) 2 at higher temperature. For the mixes 
(HWC), a 48 hour hot water treatment was carried 
out immediately after the concrete set, for the batch 
(HWC) after the cubes had set. The differences in 
compressive strength obtained from different 
treatment periods are tabulated in Table 3 and 4. 
The result shows that hot water treatment plays an 
important role in achieving high compressive 
strength at the same time Speed. Duration of hot 
water cure also affects compressive strength, but 
cost is another factor to consider as well. So natural 
treatment with hot water for 48 hours at 90 ° C in a 
hot water bath, after installation is an economical 
solution. 
 
Fig. 4.1 Flexural Strength Results With and without 
coarse aggregate no addition of steel fibres. 
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Fig. 4.2 Compressive Strength Results With and 
without coarse aggregate addition of steel fibres 
 
Fig. 4.3 Flexural Strength Results With and without 
coarse aggregate addition of steel fibres 
CONCLUSION: 
From the above results we can conclude that RPC 
and RPCCA have very slight variations in 
compressive strength and also flexural strength 
values. At water cement ratio as low as 0.22, 
polycarboxylic ether gives good workable concrete, 
but normal super plasticizers like SNF requires 
higher water-cement ratio. The results show that 
silica fume gives better compressive strength and 
good flow at lower water-cement ratio. Workability 
is not achieved when coarse aggregate is used in 
MRPC. If the coarse aggregate is used the 
workability is not coming. The cost of RPC is less 
than the MRPC. 
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